With the in-depth implementation of the "Belt and Road" initiative (BRI), the investment patterns between Belt and Road countries have also become more complicated. The impact of this complex investment network on regional economic development is also growing. To reveal the complexity of this investment pattern, and to better promote the sustainable development of the region's economy, this paper used the complex network method to study the foreign direct investment (FDI) network of 50 countries along the Belt and Road from 2003 to 2017, revealing its structural and behavioral characteristics and evolution process. The results showed that the imbalance of the investment network structure is outstanding, and preferential selection behavior is obvious. The Central and Eastern European countries show significant clustering behavior. In addition, the network evolved slowly and followed the "Pareto rule" in the early stages of its evolution. The BRI was a turning point in the evolution process. On this basis, the quadratic assignment procedure (QAP) regression analysis method was used to further study the factors affecting the formation process of this investment pattern. It found that economic development level, geographical distance, and bilateral trade were the main influencing factors. Among them, bilateral trade had the greatest impact on the pattern of network.
Introduction
As an international cooperation platform dedicated to promoting economic integration and development, the "Belt and Road" initiative (short for "New Silk Road" and "21st Century Maritime Silk Road") is currently attracting the attention of governments and scholars [1] [2] [3] [4] . It connects Asia, Europe, and Africa. These regions are home to more than 60 countries and have a world population of 60%, accounting for 30% of the world's total GDP [5] . Therefore, the practice of the Belt and Road initiative will greatly promote the economic integration process and sustainable development of these three major regions. Foreign direct investment is an important part of regional economic cooperation, which has profoundly affected the process of regional economic development and integration. Hence, foreign direct investment cooperation has been included in the key content of the "Belt and Road" initiative. As the initiative is recognized and supported by more and more countries, the willingness to cooperate in foreign direct investment between countries of the three regions is also growing. This will not only facilitate the acceleration of inter-regional foreign direct investment, but also contribute to the development of regional economies in Asia, Europe, and Africa and the achievement of sustainable development goals. connected together. By constructing a complex network model of the system, and analyzing all the nodes and edges in the network, the basic features of the real complex system can be better understood [22] . A complex network model can be abstracted into a graph G = (V, E) consisting of a set of points, V, and a set of edges, E. The number of nodes is N = V, and the number of edges is M = E. Each edge in E has a pair of points corresponding to V. When the edge in graph G has a specific direction, it is called a directed network. If each edge in graph G is given a corresponding weight value W, it is called a directed weight complex network. Otherwise it is called an undirected and unweighted network [23] .
Construction of Belt and Road Countries' FDI Networks
Based on the above methods, this paper chose to construct directed and weighted complex network models. Fifty countries were regarded as nodes, and the investment relationships between countries were edges. Investment flows between these countries were the weights of edges. By arranging the data, the adjacency matrix A = [a ij ] (i = 1, 2, ... n, j = 1, 2, ... n) of nodes and adjacency matrix W = [w ij ] (i = 1, 2, ... n, j = 1, 2,) of weights were established, as shown in Equations (1) and (2) . If the j-th country introduced the foreign direct investment of the i-th country in year t, then a ij (t) = 1, w ij (t) = the flow of direct investment from country i to country j. If the j-th country did not introduce foreign direct investment from the i-th country in the year t, then adjacency matrices a ij (t) = 0, w ij (t) = 0.
Measurement Indicators of FDI Networks

Network Density
Network density is used to measure the tightness of the connection between all nodes in a network. It is the ratio of the total number of connected edges m actually existing in the network to the total number of nodes n connected in theory. In general, a higher network density indicates that the tightness of the connection between network nodes is stronger. In the Belt and Road foreign direct investment networks, a higher density indicates that there are many inter-connected relationships among countries in the network, and the investment links between countries are very close. The definition of network density is given by Equation (3):
where m is the number of actual relationships in a network and n is the number of the network.
Clustering Coefficient
The clustering coefficient is an important index used to measure the degree of grouping between nodes in the network. The larger the node clustering coefficient is, the closer the relationship between a node and its neighbors is. When the average clustering coefficient of the network nodes is higher, it indicates that the degree of grouping of the network pattern is higher, and the differentiation phenomenon is obvious. It is defined by Equation (4) [24] [25] [26] :
where j and h represent other nodes in the network that can form a triangle with node i; k i is the degree of the node i, w ij is the weight of the edge from node i to node j; w ih is the weight of the edge from node i to node j; and w jh is the weight of the edge from node j to node h.
Node Degree and Degree Distribution
The degree of node i in the network refers to the number of nodes that have a connection with node i. In a directed complex network, the degree of a node is divided into out-degree and in-degree. The out-degree of node i is the total number of edges from the node i to other nodes. The in-degree of the node i is the number of edges of other nodes pointing to node i. The greater the degree of a node is, the greater the importance in the network is. These terms are defined by Equations (5) and (6) [27] . In the Belt and Road FDI network, the in-degree of node i indicates how many countries made direct investments in country i. The out-degree of node i indicates that how many countries were invested in by country i.
where n is the total number of nodes in the network, and a ij, a ji are the values of the corresponding elements in the adjacency matrix, respectively. For a FDI network, if n k nodes have the same degree k, the degree distribution p(k) is defined as p(k) = n k /n, According to the paper published by Albert and Barabasi in the journal Science [28] , if the degree distribution can be fit with the power law described in Equation (7), the network is a scale-free network. One of the most obvious features of a scale-free network is choosing best; that is, each new node in the network will preferentially connect to those nodes with a large degree, and then the degrees of these nodes with a large degree will become larger and larger. When the number of nodes grows to a certain number, most nodes in the network will have fewer connected relationships, while a few nodes have a large number of connected edges. These minority hub nodes often play a leading role in scale-free networks.
Node Strength
In a directed weighted complex network, the node strength S represents the sum of all the edge weights of node i, which is used to quantitatively measure the strength of the relationship between node i and other nodes. The node strength is divided into in-strength and out-strength. In the Belt and Road FDI network, the in-strength of node i indicates the sum of flows that all countries have invested in country i; the out-strength of node i indicates the sum of flows that country i has directly invested in all countries. The in-strength and out-strength of node i are defined as follows by Equations (8) and (9) [27] .
where w ji is the weight of the edge from node j to node i, and w ij is the weight of the edge from node i to node j.
Data
Before data collection and processing, the following issues were mainly considered: first, since the Belt and Road is an open international regional economic cooperation system, there is currently no clear boundary area for the countries included in this system [29] , so which countries' bilateral data should be collected? Second, how should the missing data of some countries be dealt with? Third, the country sample size needed to be as large as possible to achieve statistical significance.
As a result, this paper first referred to the research of many scholars on the Belt and Road initiative, and then identified and selected 65 countries along the Belt and Road [30, 31] . In the process of collecting and collating the bilateral FDI flows data of these countries, it was found that in the 2001 and 2002, the data of most countries were missing. In 2003-2017, the bilateral FDI flows data of some countries were incomplete for a long period. Therefore, in order to ensure the integrity and continuity of statistical data, this study excluded all data from 2001 and 2002, and also eliminated those countries where bilateral FDI flows data were absent over a long period. In the end, the bilateral FDI flows data (in millions of US dollars) from 50 countries in 2003-2017 were selected (see Appendix A Table A1 for details). The data summary of FDI flows is shown in Table 1 . 
Analysis of Belt and Road Foreign Direct Investment Network
In order to present the research conclusions in a more ordered and clear way, this paper comprehensively analyzed the calculation results of the above indicators, and expanded as follows:
(1) structure of the FDI network; (2) behavior of the FDI network; (3) evolution of the FDI network.
Structure of the FDI Network
Structural features were mainly analyzed from three dimensions: geospatial structure, network topology, and flows structure. The geospatial structure mainly displayed the overall relationship structure of direct investment of countries along the Belt and Road on a two-dimensional map through geographic visualization, as shown in Figure 1 . As can be seen from Figure 1 , Central and Eastern Europe was the most densely connected area of the Belt and Road FDI network. It showed that the investment status of Central and Eastern European countries in the area along the "Belt and Road" was very important, and mutual investment between these countries was also very close, followed by Southeast Asia and China; Southeast Asia was closely connected with China and some countries in West Asia. China had connections with countries in all regions. This indicates that China's investment cooperation is very extensive. In the West Asia region, some countries, (for example, Saudi Arabia, Turkey, Iran and etc.) were more closely connected with Central and Eastern Europe and Southeast Asia countries.
Finally, in the area of South Asia and Central Asia, South Asian countries had obvious mutual investment relationships, such as between India, Bangladesh, and Sri Lanka. The number of connections between Central Asia and other regions was small, which indicates that these Central Asia countries have weak relationships of investment cooperation with other regions. However, Kazakhstan was the country with the most prominent investment connection in Central Asia. It had close relationships of cooperation with some countries in Central and Eastern Europe and West Asia. If the connected lines in Figure 1 are regarded as "investment friend" relationships, it is obvious that China had the largest number of "investment friends". This paper selected the node degree index in the FDI network to show the main topology of the network, as shown in Figure 2 (due to the limitation of space, only the main topology of some years is displayed). As can be seen from the following topology diagrams, from 2008 to 2012, Central and Eastern European countries such as the Czech Republic, Poland, Hungary, Bulgaria, etc. were consistently a major component of the FDI network topology. The other part was composed of regional powers such as China, Russia, Turkey, India, Saudi Arabia, and other countries. In 2017, some countries with smaller GDP aggregates also entered the main topological structure, such as Indonesia, Azerbaijan, Israel, Macedonia, etc. This demonstrates that the border of the FDI network between countries along the route has been expanding, and that investment links have become closer. In addition, comparing the three topological maps in Figure 2 , it was concluded that although eight years had passed, the main topology of the Belt and Road FDI network had not changed very significantly, and it was still composed by the main countries of Central and Eastern Europe and regional powers. The Belt and Road FDI network structure has evolved very slowly.
Additionally, from a religious point of view, it was found that there were two very noticeable religious investment camps in the Belt and Road regions. The internal investment behavior of each camp was obvious. By comparing the colors of the connections between nodes, it was found that these countries were in a relatively independent state before the Belt and Road initiative. That is to say, Christian countries invested less in Islamic countries and more in Christian countries. Islamic countries had the same characteristic. However, since the Belt and Road initiative, the Christian countries and Islamic countries have presented a trend of investment integration, and the Islamic countries have shown a positive and prominent attitude in this trend of integration.
In order to measure the flow differences of the FDI network structure, this paper constructed the OFDI ratio index of the countries, defined as in Equation (10):
The outward-FDI flows rate is the ratio of the outward direct investment flows of the node i to the sum of the outward direct investment flows of all the nodes in the network. By comparing the values of Ri in various countries, the differences of flows were analyzed. According to the calculations, the outward-FDI flows and rates of each country from 2003 through 2017 are shown in Table 2 . Table 2 . Outward foreign direct investment flows of some countries in 2015. It can be seen from Table 2 that there was a significant gap in the flow of outward foreign direct investment between the countries in the FDI network structure, and the distribution of flows was not balanced. In addition, the annual outward-FDI flow rate Ri value of each country was cumulated and the cumulative percentage of corresponding country numbers was calculated, as shown in Figure 3 .
Rank Country Outward-FDI Flows (Millions of USD) Ri
It shows that in each year, the accumulated outward foreign direct investment flows of the top 16% countries reached 80% of the total outward foreign direct investment flows in the FDI network. This shows that the "Pareto Law" was very obvious in the FDI network from 2003 to 2012. That is to say, a small number of countries along the Belt and Road route controlled most of the investment flow resources. However, since the Belt and Road initiative, this phenomenon has begun to weaken. Each year, the accumulated outward foreign direct investment flows of the top 23% countries have reached 80% of the total outward foreign direct investment flows in the FDI network. In just five years, it increased by about 7 percentage points. This indicates that after the Belt and Road initiative, the foreign direct investment needs of many countries along the Belt and Road route expanded significantly, and the evolution of the Belt and Road investment network gradually began to shift from "very few countries in control" to "multiple countries participating together".
Behaviors of the FDI Network
The clustering coefficient of a node measures the connection behavior between the node and its neighboring nodes. The degree distribution of the network reflects whether the nodes in the network perform preferential selection behavior. Therefore, the integration of the above two indicators can reflect the overall behavioral characteristics of FDI networks along the Belt and Road countries. When calculating the clustering coefficients of each node over the years, it was found that the clustering coefficient values of countries with small node degrees were usually large, and the clustering coefficient values of countries with large node degrees were usually small, as shown in Tables 3 and 4 . This suggests that countries with small node degrees are generally inclined to establish mutual investment relations with neighboring countries, and are less likely to invest with non-neighboring countries across geographical distances. Countries with large node degrees usually invest not only in neighboring countries that are geographically close, but also choose to establish investment relationships with many non-neighboring countries. The countries with large node degrees are generally regional powers along the Belt and Road area, such as China, Singapore, Turkey, India, Russia, Poland, and other countries.
In addition, this paper observed that the node degrees and clustering coefficients of some countries in Central and Eastern Europe have always been larger, as shown by the circled area in Figure 4 . This shows that these Central and Eastern European countries have always tended to make direct investments in other Central and Eastern European countries in the region, and have always maintained close investment links with other countries in the region. Although this behavioral trait weakened from 2008 to 2012, it was significantly enhanced in the 2013 to 2017. Therefore, from a long-term perspective, the strong clustering behavior exhibited by these Central and Eastern European countries has not changed much and is very stable. When analyzing the degree distribution, it was found that the results of the degree distribution over the years were not completely consistent with the power-law distribution function, but were more in line with the exponential distribution function. The findings were similar to the results of many scholars studying the degree distribution of international trade networks [32] , as shown in Figure 5 . This shows that the Belt and Road FDI network does not fully reflect the scale-free feature.
That is to say, not all newly invested countries will prefer to choose those countries with large node degrees. In other words, a generally popular investment destination does not necessarily attract the favor of newly-invested countries. For example, China is a popular country in the FDI network. In 2017, Macedonia joined the FDI investment network. When it chooses an investment destination in the network, it will not give priority to China. The behavior of choosing the best is not obvious in countries with small node degrees. On the contrary, because of smaller economies, limited capital, geographical distances, and due to differences in national cultures, they are more inclined to choose neighboring countries with small node degrees in which to invest. 
Evolution of the Belt and Road FDI network
The Evolution of the Overall Network
In order to quantitatively measure the evolutionary trend, this paper calculated the network density value and clustering coefficient from 2003 to 2017, as shown in Figure 6 . It can be seen from Figure 6 that during the 10 years from 2003 to 2012, the tightness of the FDI network structure and the overall level of grouping were not high. This indicates that the connectivity and cooperation between countries in the system were poor, and the grouping trend of member countries within the system was not obvious. However, since 2013, the network density value has increased evidently. In the 10 years from 2003 to 2012, the density of foreign direct investment networks increased by approximately 47.8%, while in the five years from 2013 to 2017, the network density value also increased by approximately 47%. This shows that after the Belt and Road initiative, direct investment links between countries along the Belt and Road regions were greatly strengthened. In addition, the network average clustering coefficient also enhanced significantly, and the overall level continuously improved. This shows that the internal grouping degree of the FDI network continuously strengthened, and regional powers along the Belt and Road area formed their own investment groups. The chain effect of changes in direct investment flows between countries within the group also gradually increased. As can be seen from Figure 7 , outward foreign direct investment generally showed a growth trend, and the growth rate was very high. In comparison, the growth trend of foreign direct investment inflows from countries along the route was not obvious, and the growth rate was not large. There was even a continuous downward trend in 2015-2017. This showed that direct investment to China from Belt and Road countries is still at a low level, and it indicated that reciprocal investment between China and these countries along the line is in a state of serious imbalance. For China, the prospect of introducing foreign direct investment from the Belt and Road regions is not very optimistic.
Analysis of the Influencing Factors of the Belt and Road FDI Network Based on QAP Regression Analysis Method
After analyzing and revealing the pattern of the Belt and Road FDI network, this paper further explored and studied the influencing factors of the formation process of the FDI network through the method of QAP regression analysis, in order to answer the following question: What factors influence, and how do these factors impact and contribute to the formation of, the pattern of the investment network along the Belt and Road regions?
QAP Regression Analysis Method
Since the quadratic assignment procedure (QAP) can effectively solve the autocorrelation problem of network data, Krackhardt applied it to the multiple regression analysis of network data and formed the QAP multiple regression analysis method [33] . The QAP regression analysis method first calculates the regression coefficient between a matrix and multiple matrices and its significance, and then tests the causality between matrices. It mainly implements this calculation process by four steps.
First, a standard multiple regression analysis is performed on the elements in the independent variable matrix and the corresponding elements in the dependent variable matrix. Second, thousands of random permutations are performed simultaneously for each row and column of the elements in the dependent variable matrix. Third, the regression coefficients are recalculated and all regression coefficients and R-square values are saved. Finally, the above steps are repeated hundreds of times to estimate the standard error. It should be noted that before performing QAP regression analysis, it must be ensured that all variables matrices are N × N matrices [34] .
Because QAP regression analysis is effectively able to solve the autocorrelation problem between network variables data, and can always control the deviation within a certain range and remain stable, many scholars have applied this method to research influencing factors of network patterns [35] [36] [37] . Using QAP regression analysis to study the factors affecting network patterns, the related network variables and hypotheses must be determined, then a QAP regression model constructed, and finally the Ucinet software can be used for the model and hypothesis test.
Explanatory Variables Selection and Hypotheses
As recognized by many scholars studying FDI [10, 38, 39] , the eclectic theory of international production proposed by Dunning deeply explains the motivations of foreign direct investment [40, 41] . This theory creatively incorporates "location advantage" into the framework of foreign direct investment analysis, and believes that there are three main motives for the OFDI of enterprises: (1) foreign market seeking; (2) efficiency (cost reduction) seeking; and (3) resource seeking. In addition, with the application of the gravity model in international economic research [42] [43] [44] , geographic distance has also been found to be an important factor affecting OFDI [13, 38, 45] . Therefore, this paper combined the eclectic theory of international production and the investment gravity model, referred to the existing research, and then proposed the relevant explanatory variables.
Economic Development Level
In the previous FDI research literature, the level of national economic development has been undoubtedly considered one of the most important macro variables affecting FDI inflows [10, 46, 47] . The level of a country's economic development (usually expressed in terms of GDP or per capita GDP) reflects both the size of its economy and the size of its consumer market. Generally speaking, when a country is at a high level of economic development, it shows that the total value of products or services produced is high, and the scale of consumer market is also large. The probability of enterprise investment returns will be high. Thus, the higher the level of economic development of a country, the easier it is to attract foreign direct investment. When the economic development levels of all node countries in an FDI network are not balanced and the gaps are large, enterprises will give priority to those countries with high economic development level for investment, rather than countries with low economic development levels, in order to reduce the uncertainty of investment returns. Thus, Hypothesis 1 was proposed: Hypothesis 1. The gap between the economic development levels of these countries that along the Belt and Road area is affecting and contributing to the formation of the pattern of the FDI network.
Bilateral Trade
Trade links between two countries often lead to investment links. According to Mundell's research [48] , when the volume of trade between the host country and the home country is very large, the host government will set up relevant trade barriers to the home country enterprises, so as to protect the development interests of domestic enterprises. In order to avoid barriers and possible high tariffs, home-country enterprises usually make direct investment in the host country and then produce products in the host country. Therefore, this paper hypothesized that: Hypothesis 2. Bilateral trade between the countries along the Belt and Road is affecting and contributing to the formation of the pattern of the FDI network.
Natural Resources
Resource-seeking is one of the important motives of foreign direct investment [40] . Numerous studies have proven that companies in countries with scarce natural resources often invest heavily in countries with abundant natural resources to meet their demands for natural resources [39, 49, 50] . For example, many countries with poor petroleum resources have invested in countries with rich oil resources in the Middle East, so as to meet their own petroleum resource needs, such as China, Japan, South Korea, et al. Resource-seeking investment is particularly evident in Chinese enterprises. Research has shown that there is a significant positive correlation between China's outward-FDI and the natural resources, and Chinese companies prefer the investment of fossil fuel resources [10, 45] . This reflects that the differences of natural resources between countries will have an important impact on the choice of investment location of enterprises, and then affect the investment flows between countries. Therefore, the following Hypothesis 3 was derived: Hypothesis 3. The gap in natural resources between the Belt and Road countries is affecting and contributing to the formation of the pattern of the FDI network.
Tax Burden of Enterprise
Corporate tax burden is an important factor affecting a country's attraction to foreign investors, and the factor has attracted the attention of researchers [51] . Before choosing a country in which to invest, companies will pay attention to the tax rate that the government requires companies to pay. In general, high taxes mean that companies have to pay a large part of their profits to the government, thus reducing the actual profits of the company. Low taxes mean that companies only need to hand over a small part of their profits to the government, and companies can retain most of their profits. Therefore, high-tax countries will have a negative effect on attracting FDI, while low-tax countries will have a positive effect on attracting FDI. For example, scholars have found that many enterprises tend to invest in such "tax havens" as the British Virgin Islands and the Cayman Islands. When the gap of tax levels between countries is large, enterprises will give priority to those countries with low taxation for their investments, rather than high taxation countries, in order to increase the profits of investment. Thus, Hypothesis 4 was developed: Hypothesis 4. The tax burden gap between countries along the Belt and Road is affecting and contributed to the formation of the pattern of the FDI network.
Geographical Distance
According to the gravity model applied by many scholars when studying the location determinants of enterprises' outward direct investment, geographical distance is one of the important factors affecting the location selection of enterprises' OFDI [36, 39] . To some extent, the existence of distance means the existence of differences. The size of distance also means the size of differences, and so does geographical distance. Generally speaking, the greater the geographical distance is, the greater the differences between countries are, especially in the cultural aspects of home and host countries. This may bring cultural inadaptability to enterprises. In addition, a smaller geographic distance will also reduce the cost of obtaining effective information from the host country market. Therefore, the fifth hypothesis was as follows:
Hypothesis 5. The gap of geographical distance between countries along the Belt and Road is affecting and contributing to the formation of the pattern of the FDI network.
Variable Description and Data
Dependent Variable
The dependent variable is the matrix of bilateral FDI stocks of country i and country j (from 2009-2016). It is necessary to explain why FDI stocks were chosen instead of FDI flows. The main reason is that the bilateral FDI stocks between countries can more accurately reflect the long-term characteristics of mutual investment behavior among countries. FDI flows only reflect the mutual investment situation of different countries in a certain year, and the fluctuation of FDI flows is large, with obvious short-term characteristics. Additionally, many scholars have also used FDI stocks as a measure of dependent variables when studying the determinants of FDI location [45, [52] [53] [54] . Therefore, this paper chose bilateral FDI stock between countries as the measurement of dependent variable.
Independent Variables
The independent variables were those influencing factors in the above hypotheses, and the measurement of each independent variable was as follows. This paper measured the economic development level using GDP values. Generally speaking, the higher the economic development level is, the greater the GDP value of a country is. Additionally, the GDP value can also reflect the size of a country's consumer market. The larger the GDP is, the greater the size of the country's consumer market is. Therefore, when the difference in GDP between countries is larger, it indicates that the level of economic development and market size between countries is also larger.
A country's total import trade from another country was used to measure the bilateral trade between countries. Generally speaking, when the import trade volume of country A from country B is larger, it is easier for government A to set tariff barriers or impose punitive tariffs on enterprises in country B to protect the interests of domestic enterprises (the recent trade measures taken by the US government have fully proven this point.). If country B enterprises make investments to construct factories and produce products in country A, it will greatly reduce the tariff risk and decrease the original trade and transportation costs. Therefore, the larger the bilateral trade volume between countries, the more direct investment.
The natural resource was measured as the share of natural resource rent in GDP (%). If the ratio of natural resource rent to GDP is greater, it means that the country's economic development depends more on natural resources. Therefore, the greater the gap in this ratio, the greater the gap in the amount of natural resources between countries.
The tax burden of enterprise was measured by the total tax rate levied by governments on domestic companies. The higher the total tax rate, the greater the corporate tax burden. The greater the difference in the total tax rate between countries, the greater the gap in tax burdens that companies bear. According to the CEPII database, the geographical distance between countries is measured by the geographical location gap between the largest population cities in each country. The greater the geographical distance is, the greater the cultural and linguistic differences between countries are. Transportation costs will also be higher.
Data
Among the above independent variables, bilateral FDI stock data between countries were derived from the International Monetary Fund statistical (IMF) database. The data of the economic development level, the institutional quality, the natural resources, and the total tax rate were all derived from the World Bank database. Data on bilateral trade volume were derived from the UN Cometrade database. Geographical distance data came from the CEPII database. The data summary of dependent variable and independent variables is shown in Table 5 . In order to ensure the completeness, correspondence, and consistency of the relevant variable data of the sample countries in all databases, after screening and eliminating, this paper finally collected the FDI stocks statistics of 34 countries from 2009 to 2016. At the same time, the relevant data of all dependent variables were also collected. Based on these data, corresponding matrices of variables were established. Additionally, in order to eliminate the dimension difference of different variables, this paper standardized the data of these variables. The standardized processing Equation (11) used is as follows: 
The QAP Multiple Regression Model
Constructing a QAP regression model is essentially similar to constructing a multiple regression model. First, we need to determine the corresponding dependent variables and independent variables. According to the eclectic theory of international production and the economic gravity model [41, 44, 55, 56] , it is known that the factors affecting a country's bilateral direct investment mainly include economic development level, corporate tax burden, natural resource endowment, bilateral trade, and geographical distance between countries. Through hypothesis deduction and reasoning of the above influencing factors, this paper further inferred that bilateral trade and geographical distance, as well as the gap of economic development and corporate tax burden and natural resources, affect bilateral direct investment between countries.
Therefore, this paper regarded the bilateral FDI stocks between countries as the dependent variable of the QAP regression model, and took the economic development level gap, corporate tax burden gap, natural resource gap, bilateral trade, and geographical distance as independent variables. Referring to the study by Krackhardt on the QAP multiple regression model [57] , the following model was constructed:
In this model, FDI ij represents the FDI stock matrix between country i and country j (I = 1, 2, ... n, j = 1, 2, 3 . . . n). GDP ij represents the difference matrix of economic development levels between country i and country j. Trade ij represents the trade volume matrix between country i and country j. Resource ij represents the difference matrix of natural resources between country i and country j. Tax ij represents the tax difference matrix between country i and country j. Dist ij represents the geographic distance matrix between country i and country j.
Empirical Results
Preliminary Test
Before the QAP regression analysis, the correlation analysis of each variable matrix was carried out to determine whether there was a potential multi-collinearity problem between the variable data. The analysis results are shown in Table 6 . As can be seen from Table 6 , none of the correlation coefficients exceeded 0.5, which means that there were no serious multicollinearity problems among these main variables. Therefore, the QAP regression analysis would be able to test the above hypotheses and the model effectively. 
QAP Regression Results
In this paper, 5000 random repetitions were selected for regression and the results are shown in Table 7 . Table 7 shows that the regression coefficient of GDP was negative and was significant at the 1% level. This empirical result confirmed Hypothesis 1 that the gap between the economic development levels of the Belt and Road countries is affecting and contributing to the formation of the pattern of the FDI network. When the difference in economic development levels between countries was greater, the amount of bilateral FDI stocks between countries was less. This also means that when the gap in economic development between countries in the Belt and Road region is greater, mutual investment behavior between countries will become less likely to occur. In addition, as mentioned earlier, the GDP of a country also represents the size of the country's consumer market. The greater the difference in GDP, the greater the gap in the size of the consumer market between two countries. As a result, it was also learned from the regression results that the larger the gap in the size of the consumer market, the less bilateral FDI stock among countries. It was also deduced that enterprise investment of the Belt and Road countries belongs to "market-seeking" investment.
The regression coefficient of the tax difference variable was positive, but was insignificant. This meant that H2 had to be rejected. That is to say, the tax burden of enterprise did not affect the formation of the pattern of the FDI network. This suggests that, on the whole, the tax gap was not the main factor that makes investment linkages in countries in the region, and most countries do not show obvious tax avoidance when investing abroad. However, to some extent, its positive regression coefficient could still reflect that companies of some countries in the region are willing to invest in those countries with low corporate tax burdens.
The natural resource gap variable did not pass the significance level test; hypothesis H4 was rejected. This indicated that the formation of the pattern of the FDI network is not affected by the natural resource gaps among these countries. Moreover, it implied that enterprises in the countries along the route do not pay much attention to the natural resources of the host country when they invest in the area. On the other hand, this also shows that the Belt and Road initiative is not an initiative to plunder the natural resources of countries along the route. Note: *** and ** denote significance levels of 0.1%, 5%, respectively.
The regression coefficient of trade volume was positive, and it passed the significance test at the 1% level. The findings supported Hypothesis 4 that bilateral trade has influenced and contributed to the formation of the FDI network structure and behavior of the Belt and Road areas. The greater the bilateral trade volume between countries, the greater the stock of bilateral FDI between countries. This result also showed that bilateral trade between countries can attract direct foreign investment between countries. Moreover, the trade flows in the area along the Belt and Road have a significant pulling effect on investment. In addition, comparing the regression coefficients of other variables showed that the regression coefficient of the trade variable was the largest. This means that this variable has had the most prominent impact on the formation of the pattern of the investment network along the Belt and Road regions.
The regression coefficient of the geographical distance was negative and was significant at the 5% level. Thus, Hypothesis 2 was supported. That is to say, the gap of geographical distance between countries along the Belt and Road is affecting and contributing to the formation of FDI network pattern. Geographical distance has a significant negative effect on bilateral FDI between countries. The greater the geographical distance, the less stock of FDI between countries. This indicates that enterprises are more inclined to invest in host countries that are geographically close to their home country in order to reduce the transportation costs and cultural difference risks caused by geographic distance. This finding was also in line with Yang et al. [45, 53] .
Discussion
Although the above results have been carefully analyzed, this paper believes that there are still two aspects worthy of further discussion. First of all, by comparing the existing literature on the Belt and Road trade network research, it was found that the Belt and Road regional investment network has a high consistency with the Belt and Road regional trade network. The Belt and Road trade network shows obvious regional internalization trade characteristics. For example, bilateral trade between countries in Central and Eastern Europe is very close, but trade links with other regions are relatively weak. Countries in Southeast Asia and West Asia also showed similar characteristics. This shows that the degree of economic integration among the countries within the sub-regions of the Belt and Road region is very high, and the economic cooperation among the countries within sub-regions is also very close. From the point of view of geography and history, this phenomenon may be caused by historical and geopolitical factors. However, from the perspective of a complex system network, it was not possible to effectively explain the reasons why the two networks exhibit consistency. Future research could explore this issue in depth.
Second, trade, market, and geographic distance are important factors affecting the bilateral investment behavior of countries along the Belt and Road. Among them, the impact of trade is the most prominent. This result further highlights the indivisibility of investment and trade. This further suggests that scholars must consider investment factors when studying trade issues between countries.
In addition, this result showed the applicability of the eclectic theory of international production and the economic gravity model in economic network research.
In fact, many studies on economic networks have not gone deep into the theoretical aspects, and most of them have remained at the level of feature analysis of economic networks. The mechanism for the formation of such network is rarely discussed. There are many reasons for this, and the lack of economic theory is an important reason. Therefore, we believe that in future research, more theories need to be developed to explore the internal mechanisms of economic network formation in more depth.
However, this article also has some inadequacies. For example, FDI data of 15 countries was missing. In addition, there was a lack of in-depth discussion and analysis of the internal mechanisms underlying the formation of investment networks. These are also points for subsequent research.
Conclusions and Policy Recommendations
Against the background of insufficient research on foreign direct investment in the Belt and Road areas, from the perspective of complex system, this paper constructed and studied complex network models of the foreign direct investment network formed by 50 countries along the Belt and Road regions from 2003 to 2017. It revealed the pattern of the foreign direct investment network along the Belt and Road area, and quantitatively described the evolution of the Belt and Road FDI network. On this basis, we then further used the QAP multiple regression analysis method to study the main factors that have influenced the formation of the pattern of the foreign direct investment network in the Belt and Road region, and how these factors have affected the formation process. This provided new insights and findings for the study of FDI in the countries along the route. Finally, the article drew the following main conclusions.
First, the foreign direct investment network along the Belt and Road region is a typical complex network. From the perspective of geospatial structure, the investment ties between central and Eastern Europe are the most intensive, followed by Southeast Asia and China, then the Western Asia region, and finally, South Asia and Central Asia. From the perspective of topology, Central and Eastern European countries and some regional powers have always been the main components of the topology, and they play a key role in the evolution of the FDI network structure and the allocation of FDI resources. At the same time, there are two very noticeable religious investment camps in the Belt and Road regions. The two investment camps were relatively independent before 2013, but after the Belt and Road initiative, the two camps gradually showed a trend of investment integration; Islamic countries were particularly prominent and positive in this trend. In addition, from the perspective of flows structure, the distribution of FDI flows resources along the Belt and Road countries was seriously uneven. Since the Belt and Road initiative, this situation has improved. More and more countries are beginning to share investment flows in this region.
Second, in the Belt and Road FDI system, most small node countries will choose countries that are close to them as investment destinations, while large node countries will establish investment links with neighboring countries and non-contiguous countries, showing obvious expansion. Moreover, each newly added small node country will not give priority to countries with high economic development levels or more investment opportunities when investing aboard; instead, they prefer to establish investment links with neighboring countries with less geographical distance and cultural difference.
Third, the FDI network has undergone an evolution from loose to intensive, state investment differentiation to state investment grouping. The investment connection between node countries is getting closer and closer, especially since the Belt and Road initiative.
Fourth, economic development level, geographical distance, and bilateral trade are the main factors that have influenced the formation of the pattern of the Belt and Road regional investment network. Among these factors, bilateral trade has had the greatest impact on the process of the formation. Tax burden of enterprise and natural resources are not main influencing factors. Fifth, the economic development level and geographical distance have a significant negative effect on FDI in the Belt and Road region. That is, the greater the gap in economic development level, the less likely it is that bilateral investment behavior will occur between countries. The greater the geographical distance, the less likely it is also that bilateral investment behavior will occur. Bilateral trade has a significant positive effect on FDI in the Belt and Road region. This suggests that the greater the trade volume between two countries along the Belt and Road regions, the more likely it is that bilateral investment will occur. The OFDI of the Belt and Road countries is typical of "market-seeking" and "trade-driven" investment.
Based on the above conclusions, the following policy recommendations are put forward:
(1) Since the Belt and Road initiative, the regional investment pattern along the Belt and Road has undergone major changes. This change has promoted bilateral investment linkages between countries along the route and created valuable opportunities for countries to introduce foreign direct investment. Therefore, countries along the line should attach importance to and seize this opportunity to formulate relevant policies and achieve economic development by introducing more foreign direct investment. (2) Countries along the route should optimize bilateral trade mechanisms in the area to maintain a multilateral trading system, and curb unilateral trade. (3) Countries along the route should strengthen the construction of their own transportation infrastructures, and at the same time strengthen the transportation links between countries in order to reduce the cost of cross-border investment and trade. Additionally, governments should also support and promote cultural exchange, so that companies in their countries can better understand others' culture, thereby reducing the cultural incompatibility of foreign investors.
